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Introduc<on	  
Wooden	  panel	   painLngs	   from	  cultural	   heritage	  are	  excellent	   cases	  
of	   study	   for	   an	   engineer.	   They	   are	   witness	   of	   ancient	   Lmes	   and	  
pracLces,	  and	  may	  provide	  keys	   to	   the	  understanding	  of	   long	   term	  
behaviour	  of	  wooden	  structures	  [1,2].	  A	  parLcularity	  of	  these	  objects	  
is	  the	  permanent	  cupping	  of	  the	  panel.	  It	  seems	  to	  appear	  whatever	  
the	  orientaLon	  of	  the	  panel	  cuYng	  (quatersawn	  or	  flatsawn)	  and	  the	  
posiLon	  of	  the	  paint	  layer.	  	  
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Fig.	  1:	  Digital	  image	  correlaLon	  
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Fig.	  2:	  RelaLve	  Humidity	  (RH)	  set	  
over	  the	  Lme	  

Fig.	  3:	  Mean	  Moisture	  Content	  (MC)	  over	  the	  Lme	  
(%)	  due	  to	  Fig.	  2	  hygro-‐loading	  
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!  VerLcal	  strain	  (E22)	  and	  shear	  (E12)	  are	  negligible	  compared	  
to	  the	  horizontal	  strain	  (E11)	  
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Fig.	  6:	  Board	  with	  one	  painted	  face	  submimed	  to	  an	  increase	  of	  
moisture	  content.	  Displacement	  and	  strain	  of	  the	  cross	  secLon	  
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!  DrasLc	  weYng:	  
	  "	  compressive	  strain	  on	  the	  painted	  face	  
	  "	  Tension	  strain	  on	  the	  back	  face	  
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Fig.	  4:	  Horizontal	  strain	  (E11)	  of	  the	  surface	  of	  the	  panel	  with	  four	  
coated	  lateral	  faces,	  over	  the	  Lme,	  corresponding	  to	  Fig.	  3	  points	  
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Fig.	  5:	  Moisture	  content	  distribuLon	  into	  the	  cross	  secLon	  of	  a	  panel	  
with	  four	  coated	  lateral	  faces,	  obtained	  by	  mass	  transfer	  simulaLon	  
using	  the	  sooware	  Transpore	  [3],	  corresponding	  to	  Fig.	  3	  points	  
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